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CE experiments were carried out using a Beckman P/ACE 2100 or 5000 Aliphatic amines are toxic substances and irritants to mucous g . Electrc pd' g H _propy — as fluorescein isothiocyanate ] with LIF detection; background problems.
instrument with indirect UV detection or laser-induced fluorescence membr anes that are among the common chemicals of commerce. using indirect detection. 1.2 - derivatives; micellar conditions.
detection (Ar ion laser, 488 nm excitation, 520/20 nm emission). They are used as corrosion inhibitorsin steam boilers and as start- 1.351 ]
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tion disks with ion-pairing, or cation exchange extraction disks. Elution ) _ _ i
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Amines were derivatized using fluorescein isothiocyanate at 55° C with The many commercial uses and natural occurrence of aliphatic 0.8 | Diethanolamine  0.026 1.3 £
sodium bicarbonate buffer, usually in aqueous solution. An alternate amines (here we refer primarily to C4 to C4 alkyl substituted pri- Relative Triethanolamine  0.018 0.9 ]
solvent was acgtpnltrlle. C.:E.separatlons using indirect detection unFier mary, secondary, and tertiary amines) suggest that ultimately they Response _ e ]
free zone conditions used imidazole at 5mM at pH 5.0 or as otherwise will appear in the environment as pollutants. Thus, they are target Arbitrary 012 oy 10-0000 - = @B o ] .
indicated in the tables. analytes of U.S. EPA Method 8260 (also M ethod 624) where they Units S— T— ) N
are classified asvolatiles. The U.S. EPA, EMSL-LV, maintains a | | | | e e
Separations under LIF detection were free zone at pH 7.0 of 5:1 buffer continuing interest in analytical methods for amines because of 1 > 3 4 5 6 7 8 y T e
(50 mM phosphate:methanol). Separationsunder MEKC were at pH their wide occurrence. In addition, thereis need for determinative T (ies) 0.08 |
7.0 using urea, SDS, and methanol asindicated on figure. methods for amines as a result of the listing activities for various
hazar dous wastes under RCRA when amines are suspected to be JRelative0.067 o =
esponse
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_ _ : - : Separation of aliphatic and other amines with LIF detection; buffer and conditions: gl oS o -
q imidazol hvib lami benzyltrlemyladmmonlum Dlpropylamlne Concentration (m M) phosphate (0.039 M), SDS (0.070 M), urea (2.0 M), 23 methanol, pH 7.0, 47 cm X 0.050 mm ID capillary, 30 kV, 10.0000/= e O‘_o!oo g
o petn InrlfefzrAoliz N-ethylbenzylamine wnleiel= percent recovery T bl 4 LIF detection (488 nm excitation and 520/20 nm emission, 40 cm to detector). Peak identities (as fluorescein < ﬂ
(5?-|ngl\(/)15 (5.5 mM, pH 5.1) (5.0 mM, pH 10.1) - - a . € 4. ] ] ] isothiocyanate derivatives): MT =9.77, 2-(2-aminoethyl)pyridine; MT =11.80, 1,5-diaminopentane; MT =12.09, ] 0,3 10
P o propy- dipropy- tripropy- Solid Phase Extr action of Or ganic Amines from p-toluidine; MT =12.68, butylamine; MT =13.35, diethylamine; MT =13.89, propylamine. o
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etrabuylammonium - . - 01502 B [l Aqueous Solution: Sulfonic Acid Bonded to Poly !
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(Na™); 37 mmol propylamine; 33 ymol dipropylamine; 31 ymol tripropy- ) oDbilities or amines are . . . . . .
lamine; 5 mL methanol in a final golume of 1 L. Each of tLll'ne three sam- butylamine 49 67 60 59 0.10 - lated with 1/Stok di = unde_r fre_e Zzone Sep?"atlon ’ Migration Time (min)
1 Sslopes (relative response per uM) are based on 5-10 determinations for each compound ples was passed through a separate disk prepared as suggested by the dibutylamine 50 66 76 64 correlated wi OKes radius. 1 ,5-d|am|n0pentane is well
and were taken from plots like those presented in Figure 2. Linear regression analyses manufacturer (Empore Bakerbond Octadecyl C4g). The 100% level of , . 20.0000 — ted ®
were performed on each data set. Values for R exceeded 0.99 in each case. For other recovery was established by an appropriate portion of the original solu- tributylamine 42 58 46 49 separatea.
methods, see Figure 1 and text. tions used in preparation of the samples. dimethylamine 12 15 23 17 0.08 -
2 Effective mobilities (104 cm?2 v-1s-1) were calculated from measured migration times by diethylamine 10 14 18 14 Stokes
the following equation: y, = apparent mobility; yg = effective mobility; yggp = mobility triethylamine Radi US'l o] — ©
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propylamine 79 85 83 82 0.06 : 5 CONCLUSION
ua = LItV Table 3. _ dipropylamine 72 84 78 78 = 7 s
where ua = Ue * UEOF Recovery of Aminesfrom a More = - The aliphatic amines may be determined in aqueous matrices by indirect methods provided the
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¢ - oHfective capigllary length (to detector) Dilute Aqueous Solution background interferences are minimal. SPE may be used to afford 100 to 1000 fold concentrations
:_ = migia“m_‘"“mel . 1 Cation exchange disks (47-mm, sulfonic acid bonded to poly (styrenedivinylben- 10.0000 — of selected analytes. Electrophoretic mobilities were correlated with the Stokes radius of each ana-
) o G TG zene) copolymer, hydrogen form) were a gift of 3M, new products department, St. lyteion. Responseswere a linear function of concentration. Separations of closely migrating ions
percent recovery2 Paul, MN 55144. Disks were prepared by washing with acetone, methanol, water, ) ) o .
very dilute HySOy4 (2 drops/100 mL), and finally with H5O until the pH reached 5.5. was effected by use of optimal background electrolyte, additives, or pH adjustment to the pK, of
Disks were eluted with four 5.0-mL portions of 4% NH4OH in methanol (v/v); follow- .
diskl propylamine dipropylamine tripropy- ing elution, the disks were regenerated as indicated in the washing procedure. the amines.
lamine 2 samples consisting of 1L were passed through the disk at a flow rate of approxi- ] . o ] ] o
1 105 107 108 mately 200 mL/min. 5 :'3 Alf é ' ' L IF detection offersimproved sensitivity and robustness with respect to inorganic interferences.
g gg 19162 1:67 Limitations include derivatization of matrix coextractives and by-products of derivatization for ng
2 0 0 0 Electrophoretic Mobility and sub-ng amounts of amines. Two orthogonal chromatographies are being investigated to address
10-4Cm2V-1s- these limitations. GPC provides some removal of many matrix coextractives prior to derivatization.

Peak selection from reverse-phase HPL C of the fluorescein isocyante derivatives provides a cleanup
step prior to final separation/determination by CZE or MEKC. Derivatization of tertiary aminesis
under investigation by other reagents.

1 Empore Bakerbond Octadecyl (C4g) extraction disks were prepared fol-

lowing the manufacturer’s instructions. 0.00 5.00 10.00 15.00 20.00

2 The test solution contained per L, 45;,mol of total amines; 150 ymol of
dodecylbenzene-sulfonate, sodium salt; and 5.0 mL of methanol. The fil-
trate from disk 3 was passed through disk 4 to check for amines remain-
ing in solution after the first passage.
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